Electronic Version 
Stylesheet Version vl.1.1 

Description 

METHOD OF CONTROLLING THE 
OPERATIONAL MODE OF A COMPUTER 

SYSTEM 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a method of controlling 
the operational mode of a computer system, and more 
specially, to a method of changing the operational mode 
of the computer system according to the period that a 
battery supplies power to the computer system. 

[0003] 2. Description of the Prior Art 

[0004] a computer system generally comprises an AC/DC 

adapter for providing electronic components installed in 
the computer system with power. An overload protection 
circuit is usually used for protecting the computer system 
from being damaged due to excessive power consump- 
tion. However, as the operational frequency of the com- 



puter system improves, the power consumption required 
by the computer system correspondingly increases. Gen- 
erally speaking, the maximum power consumption of the 
central processing unit (CPU) is approximately between 
60W and 90W and that of other peripheral devices is 16W. 
This means that the total power consumption of the com- 
puter system is approximately between 76W and 106W. 
However, the usual standard AC/DC adapter provides 90W 
and 120W. 

[0005] Moreover, in most situations, the computer system is used 
for text editing, or playing VCD or DVD disks.These are 
operations in which the CPU does not operate at the max- 
imum operational frequency, and therefore, cause lower 
power consumption. If using a 120W AC/DC adapter, the 
extra power consumption of 14W-44W is wasted, since 
the CPU does not keep running at the maximum opera- 
tional frequency. In addition, the size of the AC/DC 
adapter is proportional to its maximum supply power. 
That is, the AC/DC adapter that is able to provide more 
power usually has a larger size. If a higher power AC/DC 
adapter is obtained, the larger size is inconvenient for 
users to carry. 

[0006] For a proper operation of the computer system, a 90W 



AC/DC adapter can provide sufficient power to the com- 
puter system. Please refer to Fig.l, which is a time se- 
quence diagram of system power consumption of a prior 
art computer system, and shows a transient power con- 
sumption of the computer system. The x-axis in Fig.l in- 
dicates time, and the y-axis indicates system power con- 
sumption of the computer system. The maximum power 
provided by the AC/DC adapter is noted as P max of 90W, 
and before increasing the operational frequency of com- 
puter system, the maximum power P max is sufficient for 
the system power consumption of computer system. After 
increasing the operational frequency, the transient power 
consumption of the computer system is generally less 
than P MAX - However, when executing certain programs or 
executing too many programs at the same time, the tran- 
sient power consumption of the computer system possibly 
exceeds the maximum power ? MAK provided by the AC/DC 
adapter. Consequently, the computer system is unstable 
and the overload protection circuit is started to shut down 
the computer system. For example, during the time period 
from Tl to T2 shown in Fig.l, the transient power con- 
sumption exceeds P of the AC/DC adapter. Therefore, 

MAX 

when a central processing unit (CPU) executes more pro- 



grams, which causes increased power consumption, the 
maximum power consumption of the computer system in- 
creases and exceeds the maximum power P provided 

MAX 

by the original AC/DC adapter. Additionally, the overload 
protection circuit of the AC/DC adapter is started due to 
the exceeding power consumption so as to stop providing 
power for the computer system. This causes the computer 
system to shut down unexpectedly. Therefore, most com- 
puter systems include batteries for temporarily supplying 
power to the computer systems until the AC/DC adapter 

resumes providing power. 
Summary of Invention 

[0007] it i S therefore a primary objective of the claimed invention 
to provide a method of changing the operational mode of 
the computer system according to the power supply pe- 
riod of the battery in order to solve the above-mentioned 
problems. 

[0008] Briefly summarized, the claimed invention is a method of 
controlling the operational mode of a computer system. 
When the power supply of the computer system is 
switched from a first power supply to a second power 
supply, detect how long the second power supply supplies 
power to the computer system. If the second power sup- 



ply supplies power to the computer system for less than a 
predetermined period, change the operational mode of 
the computer system, otherwise leave the operational 
mode of the computer system unchanged. 

[0009] wherein, the computer system is a notebook, the first 
power supply is an AC/DC adapter connected to an AC 
power source, and the second power supply is a battery. 
Furthermore, if the second power supply supplies power 
to the computer system for less than a predetermined pe- 
riod, the operational frequency of the CPU, the electronic 
devices, or the bus can be lowered so as to reduce power 
consumption of the computer system. 

[0010] it is an advantage of the claimed invention that the opera- 
tional mode of the computer system is determined by de- 
tecting how long the second power supply supplies power 
to the computer system. In this way, the computer system 
has the optimal working efficiency. 

[0011] These and other objectives of the claimed invention will 

no doubt become obvious to those of ordinary skill in the 

art after reading the following detailed description of the 

embodiment, which is illustrated in the various figures 

and drawings. 
Brief Description of Drawings 



[0012] pig.l is a time sequence diagram of system power con- 
sumption of portable computer in the prior art. 

[0013] pig. 2 is a block diagram of a computer system according 
to the present invention. 

[0014] pig. 3 is a flowchart illustrating controlling the operational 
mode of the computer system according to the present 
invention. 

[0015] Fig. 4 illustrates a timing diagram with respect to an AC 

detecting signal. 
Detailed Description 

[0016] please refer to Fig. 2, which shows a block diagram of a 
computer system 10 according to the present inven- 
tion.The computer system 10 can be a notebook com- 
puter and comprises a battery 16, a voltage divider 18, a 
basic input output system (BIOS)22,a central processing 
unit(CPU)20 for processing program and data, an I/O in- 
terface 26, a hard disk drive (HDD) 28, and a bus 24. The 
required power of the computer system 10 is supplied by 
the battery 16 or an AC/DC adapter 14 electrically con- 
nected to an AC power source 50 (for example commer- 
cial AC power). The AC/DC adapter 14 is used for trans- 
forming an AC voltage provided by the AC power source 
50 into a steady state DC voltage and supplying the DC 



voltage to the computer system 10. The voltage divider 18 
electrically connected to the AC/DC adapter 14 is used for 
transforming the output DC voltage of the AC/DC adapter 
14 to a plurality of DC voltages of different values and 
then applying the plurality of DC voltages to different 
electronic components of the computer system lO.The I/O 
interface 26 could be a graphical interface, a network in- 
terface, or a sound effects interface, and is used to com- 
municate data to other devices (such as the HDD 28) 
through the bus 24. 
[0017] please refer to Fig. 3. Fig. 3 is a flowchart illustratingthe 
operational mode controlled by the computer system 10 
according to the present invention. The steps occur as 
follows: 

[0018] step 100: The computer system 10 is supplied power by 
the AC/DC adapter 14. 

[0019] step 102: When the power supply of the computer system 
is switched from the AC/DC adapter 14 to the battery 16, 
detect whether the battery 16 supplies power to the com- 
puter system 10 for less than a predetermined period. If 
yes, go to step 104, if not, go to step 106. 

[0020] step 104: Change the operational mode of the computer 
system 10. 



[0021] step 106: Remain in the current operational mode of the 
computer system 10. 

[0022] please refer to Fig. 3 in conjunction with Fig. 4. Fig. 4 illus- 
trates a timing diagram with respect to an AC detecting 
signal. Inthe normal operational mode, the computer sys- 
tem 10 is supplied power by the AC/DC adapter 14 which 
sends a detecting signal AC_IN# with a logical "1" to the 
BIOS 22 (step 100). However, when the power requirement 
of the computer system lOspikes and exceeds the maxi- 
mum power provided by the AC/DC adapter 14, the AC/ 
DC adapter 14, due to a load protection of the AC/DC 
adapter 14, suspends providing power to the computer 
system 10. Meanwhile, the battery 16 substitutes the AC/ 
DC adapter 14 to supply power to prevent data loss, and 
the BIOS 22 receives a detecting signal AC_IN# with a log- 
ical "0", representing that the AC/DC adapter 14is not 
providing power to the computer system 10. Until the AC/ 
DC adapter 14 supplies power to the computer system 10 
again, the BIOS 22 receives the detecting signal AC_IN# 
with a logical "1". The BIOS 22 determines whether the 
period of the detecting signal AC_IN# beinga logical "0" is 
smaller than a predetermined period of 25 msec (step 
102). Generally, the above predetermined period is about 



25 millisecond (msec). This predetermined period is due 
to the switched period from the AC/DC adapter 14 to the 
battery 16being about 10-20 millisecond. If the period of 
the battery 16 supplying power to the computer system 
10 is smaller than the predetermined period, this means 
that the AC/DC adapter 14 of the computer system 10 is 
overloaded. In this situation, the computer system 10 low- 
ers the operational frequency of the CPU 20, the opera- 
tional frequency of the electronic devices of the computer 
system 10 such as the HDD 28 or the I/O interface 26, or 
the clock of the bus 24, to reduce the total power con- 
sumption of the computer system lO.The computer sys- 
tem 10 is thereby protected from being damage due to 
overload (step 104). If the period that the battery 16 sup- 
plies power to the computer system 10 is equal to or 
longer than the predetermined period, this means that the 
AC/DC adapter 14 has stopped supplying power for a 
long time (at least more than 20 msec) (step 106). This is 
caused when the AC/DC adapter 14 fails to supply power 
to the computer system 10 for some reason. For instance, 
the user wants to move the computer system 10 from his 
office to another meeting room andthe power supply of 
the AC/DC adapter 14 is temporarily cut off.ln other 



words, this situation does not result from overload of the 
AC/DC adapter 14. Therefore, when the AC/DC adapter 
14 starts to re-supply power to the computer system 10 
(i.e. the BIOS 22 detects the detecting signal AC_IN# with 
logical "1" again), and the detecting signal AC_IN# with 
logical "0"was detected for at least 20 msec, the AC/DC 
adapter 14 supplies power to the computer system 10 
normally, without reducing the operational frequency of 
the CPU 20, the HDD 28or the I/O interface 26, or reduc- 
ing the clock rate of the bus 24. 
[0023] Compared to the prior art, the present invention method 
is capable of controlling the operational mode of the 
computer system by detecting how long the battery sup- 
plies power to the computer system when the power sup- 
ply of the computer system is switched from the AC/DC 
adapter to the batteryto determine whether the computer 
system is overloaded. When overloaded the operational 
frequency of the CPU or other devices of the computer 
system, the operational frequency needs to be lowered to 
reduce the power consumption. Therefore, by using the 
present invention method, if the computer system is ca- 
pable of lowering the operational frequency of the com- 
puter system to reduce the power consumption, a lower 



power AC/DC adapter is sufficient for most users" re- 
quirements. In this way, without purchasing a high power 
AC/DC adapter with higher price, the computer system 
using a lower power AC/DC adapter can normally run in 
most conditions, and is capable of lowering the opera- 
tional frequency when overloaded. Consequently, the 
present invention computer system does not need a high 
power adapter, which is anenvironmental choice due to 
reduction of cost and power consumption. 
[0024] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



